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Introduction
The expansion in joint replacement surgery over the
last number of years has a profound effect on quality of
life for patients with severe arthritis. As in all surgery,
there are procedure specific complications. We report a
case of arteriovenous fistula post total knee replace-
ment. Arteriovenous fistula is an uncommon finding
in a postoperative setting. Early diagnosis is important
as complications of ischaemia, claudication and high
output cardiac failure may ensue. The majority of
patients present with a palpable thrill over the fistula.
Diagnosis is by angiography. Management may be
surgical, embolisation, endovascular or conservative.
Case Report
A 63-year-old patient had a background history of
rheumatoid arthritis and bilateral knee pain, which
necessitated bilateral knee replacements 4 years
previously. This operation was performed under
spinal anaesthetic with a tourniquet time of 1 h
38 min. Access to the joint was obtained via anterior
longitudinal and medial parapatellar subcutaneous
incisions, and the patella was retracted laterally.
Minimal joint space was noted with flexion restricted
to 458. Femoral and tibial components were prepared
using a Kinemax system and a medium femoral and
small tibial prostheses inserted. The patella was
resurfaced and an extensive lateral release of the
patella performed. Her postoperative recovery was
uneventful and a range of movement of 5–608 was
achieved after intensive physiotherapy. She also had a
total right knee replacement 1 year later she had a right
dynamic hip screw inserted for a pervious inter
trochanteric fracture. At routine review she described
a buzzing sensation at the back of her knee, which
occurred 2 months post operatively.
The patient was referred from the orthopaedic clinic
to the vascular outpatients. The patient was asympto-
matic, normotensive with a resting regular pulse rate
of 84. On examination she had a palpable thrill and an
audible bruit in the left popliteal fossa. All pulses were
present in the lower limbs bilaterally. She exhibited a
grade 2/6 mid systolic murmur at the left sternal
border radiating to the carotids and audible over the
clavicle. There was no diastolic element. She had no
ventricular gallop, and her lung fields were clear.
There was no clinical evidence of decompensation.
Her cardiac echo showed normal ventricular dimen-
sions. Routine bloods were normal, and ECG showed
a normal sinus rhythm. Ankle–brachial indices were
normal bilaterally at rest. A duplex scan (Fig. 1) of the
left popliteal fossa confirmed a high flow arteriove-
nous fistula between the popliteal artery and vein but
it was difficult to image the exact communication as a
high flow was flooding the image. The vein was
dilated to a transverse diameter of 3.17 cm. A femoral
angiogram was carried out (Fig. 2). There was
evidence of early venous filling of the femoral and
popliteal veins, with simultaneous filling of the
femoral and popliteal arteries. There were three main
vessels below the knee joint on the left side, and these
findings were compatible with a large AV fistula in the
region of the popliteal fossa. The point of communi-
cation was directly opposite the left knee joint.
Clinically, there was no evidence of a steel syn-
drome or ischaemia affecting the left lower leg, nor did
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she have high output cardiac failure. In view of the fact
that she was haemodynamically stable, and that she
herself was not anxious for surgical intervention, a
decision was made to manage this fistula conserva-
tively with frequent observation and re-evaluation. At
follow-up five years after her knee replacement there
has been no change in her clinical condition.
Discussion
Acquired arterio-venous fistulae are well recognised
in the literature and the majority of reported cases are
due to penetrating injury,1 or vascular trauma.2
AV fistula post total knee replacement is rare.3,4
Eighty percent of arteriovenous fistulae are diagnosed
within 1 year of injury, and the rest may take years to
come to attention as they may be missed at clinical
examination.5 It is thought that later presentation is
due to erosion of a missed pseudoaneurysm.6 Pseu-
doaneurysm is a recognised complication of surgery
or trauma to the knee, mostly occurring after arthro-
scopy.7
The patient usually complains off a buzzing
Fig. 1. Duplex showing artery, vein and defect.
Fig. 2. Angiogram with AP and Lat views of knee joint showing the fistula.
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sensation over the fistula site. The most common signs
are palpable thrill (74%) with a machinery murmur, a
pulsating mass, which may be painful, or evidence of
cardiac overload.5
Duplex of the fistula may be beneficial but a high
flow arteriovenous fistula may flood the area and
make it difficult to image the exact communication.
Angiography is diagnostic and mandatory if sur-
gery is planned, as it accurately delineates the size and
site of the fistula and shows proximal and distal run
off.7 Complications of av fistulae include, skin ulcera-
tion, ischaemia claudication, steal syndrome, anaemia,
renal failure, cardiac overload and high output failure.
Surgery is the main stay of treatment and should be
considered if the patient is symptomatic with compli-
cations described above. Surgical options include
ligation, resection with end-to-end anastomosis, lat-
eral suturing or vein grafting. Embolisation may also
be considered. However, in long-standing and late
diagnosis av fistula, surgery should be approached
with caution as it can be technically demanding.
Percutaneous endovascular intervention may be a
useful alternative to surgery in an already compro-
mised patient.3
In our case the patient was haemodynamically
stable with no evidence of cardiac, renal or distal
vascular compromise, even though it was a high flow
AVF. As the patient was asymptomatic, a conservative
approach was deemed the appropriate form of
management in this case.
References
1 Snyder WH. Vascular injuries near the knee; an updated series
and overview of the problem. Surgery 1982; 91:502–506.
2 Krige JE, Spence RA. Popliteal artery trauma: a high risk injury. Br
J Surg 1987; 74(2):91–94.
3 Haddad FS, Prendergast CM, Dorrell JH, Platts AD.
Arteriovenous fistula after fibular osteotomy leading to recurrent
haemarthroses in a total knee replacement. J Bone Joint Surg (Br)
1996; (78B):458–460.
4 Burger T, Meyer F, Tautenhahn J, Halloul Z, Fahlke J.
Percutaneous treatment of rare iatrogenic arteriovenous fistulas of
the lower limbs. Int Surg 1998; 83(3):198–201.
5 Khoury G, Sfeir R, Nabbout G, Jabbour-Khoury S, Fahl M.
Traumatic arteriovenous fistulae: the Lebanese war experience.
Eur J Vasc Surg 1994; 8:171–173.
6 Richardson JD, Vitale GC, Flint LM. Penetrating arterial
trauma. Analysis of missed vascular injuries. Arch Surg 1987;
122:678–683.
7 Evans J, de Boer M, Mayor P, Rees D, Guy A. Pseudoaneurysm of
the medial inferior genicular artery following anterior cruciate
ligament reconstruction. Ann R Coll Surg Eng 2000; 82:182–184.
Accepted 7 January 2004
Popliteal Arteriovenous Fistula Post Total Knee Replacement 35
EJVES Extra, 2003
